The sulfhydryl groups involved in the active site of myosin B adenosinetriphosphatase. I. Relantionship of the sulfhydryl group responsible for Mg2+-ATPase activation to the S1 and S2 groups.
The reactivity of the sulfhydryl groups in myosin B to N-ethylmaleimide (NEM) was investigated under various conditions. Under the conditions where actin and myosin associate, i.e. at low ionic strength, only Mg2+-ATPase [EC 3.6.1.3] activity was markedly activated by NEM treatment, whereas coupling of EDTA-ATPase inhibition with Ca2+-ATPase activation, which was seen on blocking S1 of myosin A with NEM, was observed under conditions at which the dissociation of actomyosin occurs, i.e. at high ionic strength, suggesting the covering with actin of the S1 region of myosin. Nevertheless, APT accelerated the reactivity of S1 and S2 much more in the myosin B system than in myosin alone. NEM-modified myosin B ATPase exhibited a shift of the KCL dependence curve to high concentration, a shift of the maximum activation of ATPase activity to high Mg ion concentration and a suppression of substrate inhibition at high substrate concentrations. These all indicate that the blocking by NEM of Sa, the sulfhydryl group related to the activation of Mg2+-ATPase of myosin B, brings about an increase in the association of myosin and actin in the myosin B system, resulting in an activation of Mg2+-ATPase activity. In addition, the relationship between Sa and a sulfhydryl group(s) essential for Ca2+ sensitivity was discussed.